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GHVLJQDUHDOO V\QRQ\PVDQG VXE'LVFLSOLQHV IRU FRPSXWDWLRQDOGHVLJQ DLPLQJ WRXVH $UWLILFLDO ,QWHOOLJHQFHDQG
DGYDQFHGPDWKHPDWLFV WRJHQHUDWHDQGFRQWURO IDU IXWXULVWLFFRPSOH[RUJDQLFIRUPVZLWKQRQHHG WRPDQXDOROG
IDVKLRQHG PDQLSXODWLRQ %HVLGHV 'LJLWDO IDEULFDWLRQ WHFKQLTXHV PDGH LW SRVVLEOH WR HDVLO\ EXLOG WKHVH IRUPV DW
DVWRQLVKLQJDFFXUDF\DQGWLPHPDQDJHPHQW

&RPSXWDWLRQDO GHVLJQ LV D WHUP WKDW GLIIHUV IURP EXW LV RIWHQ FRQIXVHG ZLWK FRPSXWHUDLGHG GHVLJQ &$'
*HQHUDOO\&$'LVDERXWXVLQJFRPSXWHUDVDGLJLWDOGUDZLQJWRROWRDXWRPDWHVRPHURXWLQHSURFHVVHVDQGGLJLWL]LQJ
GUDZLQJV,QVLPSOHZRUGVWKHFRPSXWHULVQRWLQYROYHGLQWKH³WKLQNLQJ´SKDVHRIGHVLJQ,QFRQWUDVWFRPSXWDWLRQDO
GHVLJQLVPRUHDERXWXVLQJWKHDOJRULWKPLFSRZHURIFRPSXWHUWKURXJKFRGLQJWRH[SORUHOLPLWOHVVLWHUDWLRQVRIIRUPV
SUREOHPVROYLQJYHU\FRPSOH[JHRPHWULFFDOFXODWLRQVDQGUDWLRQDOL]DWLRQ7KHDSSOLFDWLRQRIFRPSXWDWLRQDOGHVLJQ
FDQ FRYHUPDQ\DVSHFWV LQFOXGLQJ LQGXVWULDO GHVLJQ DQLPDWLRQ VLPXODWLRQ DQGRWKHUV+RZHYHU WKH DUFKLWHFWXUDO
DSSOLFDWLRQRIWKLVWHFKQRORJ\LVYHU\SURPLVLQJFKDQJLQJWKHZD\DUFKLWHFWVDUHDSSURDFKLQJIRUPILQGLQJSURFHVV
DQGPDQXIDFWXULQJ,QWKLVFDVHFRPSXWDWLRQDOGHVLJQWRROVFDQEHXVHGLQDOOSKDVHVRIEXLOGLQJLQFOXGLQJGHVLJQ
VKDSH JUDPPDUV EXLOGLQJ LQIRUPDWLRQ PRGHOOLQJ %,0 FRQVWUXFWLRQ 'LJLWDO IDEULFDWLRQ FRQVWUXFWLRQ SKDVHV
VLPXODWLRQDQGPDQDJHPHQWVPDUWEXLOGLQJFRQWUROHQYLURQPHQWDOUHVSRQVLYHXWLOLWLHV

7KHXVHRIFRPSXWDWLRQDOGHVLJQWRROVFDQQRWRQO\VSHHGXSWKHGHVLJQSURFHVVRIWKHEXLOGLQJEXWLWDOVRRIIHUWKH
GHVLJQHU¶VLPDJLQDWLRQIUHHVSDFHWRH[SORUHXOWLPDWHO\FRPSOH[EXLOGLQJVKDSHVXQOLNHO\WREHEXLOWE\WUDGLWLRQDO
WRROV,WDOVRLQWHJUDWHDOOWKHSKDVHVRIGHVLJQWRJHWKHULQRQHFRPSUHKHQVLYHPRGHOZKRVHSDUWVFDQEHSUHFLVHO\
IDEULFDWHGZLWKPLQLPDOQHHGIRUKXPDQGUDIWLQJ+RZHYHUWKHDGRSWLRQRIWKLVWUHQGLQWKH$UDEZRUOGGLGQRWVHUYH
WKHORFDODUFKLWHFWXUDOLGHQWLW\0RVWRIWKHVHSURMHFWVZHUHGHVLJQHGE\IRUHLJQGHVLJQHUVZKRDLPHGWRUHSOLFDWHWKH
ZHVWHUQJODVVWRZHUVWKURXJKWKHVHWRROVEXWWKH\GLGQRWPDNHXVHRIWKHULFK,VODPLFDUFKLWHFWXUDOFXOWXUHQHLWKHULQ
IRUP QRU LQ EHKDYLRU ,W LV LQWHUHVWLQJ KRZ ,VODPLF DUFKLWHFWXUH HVSHFLDOO\ JHRPHWULF SDWWHUQV KDYH D JHQXLQH
PDWKHPDWLFDOQDWXUHZKLFKPDNHLWSHUIHFWIRUWKHDSSOLFDWLRQRIFRPSXWDWLRQDOGHVLJQWRROV7KHVHWRROVFDQEHXVHG
WRSURGXFHQHZIRUPVLQVSLUHGE\WKHORFDOFXOWXUHRUSUHVHUYHWKHH[LVWLQJDUFKLWHFWXUDOKHULWDJHWKURXJK'VFDQQLQJ
DQG%,0GRFXPHQWDWLRQ
1.1. Problem statement 
7KHPDLQSUREOHPRIWKHVWXG\LVWKDWWKH$UFKLWHFWXUDOLGHQWLW\FULVLVLQWKH$UDEZRUOGKDVUHDFKHGDFULWLFDOSRLQW
GULYHQE\LPSRUWHGWHFKQRORJ\GHVLJQWUDGLWLRQVDQGPDWHULDOV/RFDODUFKLWHFWVKDYHDEDQGRQHGWKHULFKVXVWDLQDEOH
UHJLRQDODUFKLWHFWXUHDQGFDOOLJUDSK\WRIROORZQRQUHOLDEOHWKLQNLQJIUDPHZRUNOHDGLQJWRGLVWRUWHGVN\OLQHV
DQGXQVXFFHVVIXOIRUPVERWKVRFLDOO\DQGHQYLURQPHQWDOO\7KHIXWXUHRIRXULGHQWLW\UHOLHVRQKRZZHFRXOGVWXG\
SLRQHHUDQGDSSO\VWDWHRIDUWWHFKQRORJ\WRUHYLYHORFDODUFKLWHFWXUDOKHULWDJH

%HVLGHVWKHUHDUHDQXPEHURIVXESUREOHPVFDQEHGHVFULEHGDVIROORZV
x /DFNRIORFDOVWXGLHVRQLPSDFWVRIGLJLWDOGHVLJQWRROVRQDUFKLWHFWXUDOLGHQWLW\
x 7KHQHHGIRUVXVWDLQDELOLW\LQEXLOGLQJVWKURXJKDORFDODSSURDFK
x /DFNRIVWXGLHVDERXW&RQWHPSRUDU\,VODPLFDUFKLWHFWXUH
x /DFN RI  VWXGLHV  SURSRVLQJ  WKHRUHWLFDO  DQG  SUDFWLFDO PHWKRGRORJ\  IRU  D  5HJLRQDO &RPSXWDWLRQDO
$UFKLWHFWXUH
1.2. Significance of study 
7KHVLJQLILFDQFHRIWKHVWXG\FDQOLHLQWKHIROORZLQJSRLQWV
x ,WV DWWHPSW WR XVH WKH FRPSXWDWLRQDO GHVLJQSURFHVVHV WR DUWLFXODWH D IUDPHZRUN WR UHLQYHQW UHJLRQDO$UDE
DUFKLWHFWXUHWRSURRIKRZPXFKVXFFHVVIXOFDQLWEHWRVXVWDLQSK\VLFDODQGQRQSK\VLFDOQHHGVRIHQYLURQPHQW
DQGVRFLHW\
x ,WIRFXVHVRQFUHDWLYHIXWXULVWLFGHVLJQSURFHVVHVDQGWHFKQLTXHVLQFOXGLQJJHQHUDWLYHPRGHOOLQJDOJRULWKPLF
DUFKLWHFWXUHLPPHUVLQJYLUWXDOHQYLURQPHQWVDQGGLJLWDOIDEULFDWLRQ7KDWFDQEHFRQVLGHUHGDIRUZDUGVWHS
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WRZDUGVEULJKWHUIXWXUHIRURULJLQDO$UDEDUFKLWHFWXUHWKDWXWLOL]HFUHDWLYHWHFKQRORJLHVDVDWRROWRH[SUHVV
ORFDOLGHQWLW\
1.3. Research methods 
ʖ7KHUHVHDUFKDGRSWVDTXDOLWDWLYHDSSURDFKDSSOLHGLQWKUHHVXEVHTXHQWSKDVHV
x /LWHUDWXUHUHYLHZ7KHUHVHDUFKZLOOFRPSULVHEDFNJURXQGGHILQLWLRQVDQGPHWKRGRORJ\IRUFRPSXWDWLRQDO
GHVLJQDUFKLWHFWXUDOLGHQWLW\DQG$UDEUHJLRQDODUFKLWHFWXUHXVLQJDZLGHYDULHW\RIOLWHUDWXUHVLQFOXGLQJERRNV
MRXUQDOSDSHUVWKHVHVDQGUHFRJQL]HGGRFXPHQWDULHV
x &DVHVWXGLHV7KHUHVHDUFKZLOOPRQLWRUYDULRXVFDVHVWXGLHVRIEXLOGLQJWKDWZHUHGHVLJQHGYLDFRPSXWDWLRQDO
PHWKRGVWRUHIRUPWKH$UDEUHJLRQDODUFKLWHFWXUHFRQFHUQLQJIRUPHOHPHQWVDQGERWKVRFLDODQGHQYLURQPHQWDO
VXVWDLQDELOLW\WKHVHFDVHVZHUHVHOHFWHGDFFXUDWHO\DFFRUGLQJWRUHOLDELOLW\WRWKHWRSLFDQGKRZPXFKLWH[SUHVV
WKH FDSDELOLWLHV RI FRPSXWDWLRQDO GHVLJQ DV DQ DSSURDFK WR UHJLRQDO VXVWDLQDEOH DUFKLWHFWXUH 0RUHRYHU
JHRJUDSKLFGLYHUVLW\ZDVDVVXUHGDWXQLYHUVDOUHJLRQDOORFDOVFDOHV
7HFKQRORJ\DVDIRUFHRIJOREDOL]HGDUFKLWHFWXUH
7KHLPSDFWRIWHFKQRORJ\VSHFLDOO\WKHGLJLWDORQHFDQEHFOHDUO\QRWLFHGVLQFHWKHDUFKLWHFWXUHRIWKH¶V7KHVH
WHFKQRORJLHV ZKLFK UHODWHG WR WKH ZHVW DUH RIWHQ OLQNHG WR WKH FRQFHSW RI JOREDOL]DWLRQ LQFOXGLQJ PDUNHWLQJ
FDSLWDOLVPDQG FRPPHUFLDO FXOWXUH)RU H[DPSOH WKHGLJLWDOPHGLD IDoDGH LV DQHZ WHFKQRORJ\XVHG WR FRYHU WKH
EXLOGLQJHQYHORSHZLWK/('FHOOVZKHUHWKHEXLOGLQJ¶VH[WHULRULVWXUQHGLQWRDKXJHDGYHUWLVHPHQWVFUHHQ7KLVKL
WHFKDSSURDFKGULYHQE\FDSLWDOLVPOHGWRIODWEXLOGLQJVZLWKQRLGHQWLW\)LJXUHD
$QRWKHUH[DPSOHLVWKHGLJLWDOGHVLJQWHFKQRORJ\ZKHUHWKHFRPSXWDWLRQFDSDELOLWLHVRIFRPSXWHUVDUHXWLOL]HGWR
ERRVWWKHEXLOGLQJIRUPPDNLQJLWHDV\WRGHVLJQFRPSOLFDWHGRUJDQLFVKDSHVZLWKQRFRQVWUXFWLRQRUGRFXPHQWDWLRQ
FRQVWUDLQWV7KLVWHFKQRORJ\OHGWRWKH³,FRQLF$UFKLWHFWXUH´PRYHPHQWZKHUHWKHEXLOGLQJEHFDPHDQH[SUHVVLYH
ODQGPDUNIRUWKHFLW\ZLWKLQZKDWHYHUWKHFRQWH[WRUWKHIXQFWLRQVDUH)LJXUHVEFG
)LJXUHIURPOHIWWRULJKD%XUM.LQJ$EGXOODKURDGWKHELJJHVW/('VFUHHQLQWKHZRUOGE&DSLWDO*DWHWRZHULQ$EX'KDEL
7KHVWUXFWXUHIHDWXUHVDQRUJDQLFDOO\VKDSHGRIILFHWRZHUF
WRZHU
WKHEXLOGLQJZDVGHVLJQHGIRUGXEDL
VEXVLQHVVED\
GDQRWKHUGXEDLEXLOGLQJGHVLJQHGE\EULWLVKDUFKLWHFW]DKDKDGLG6RXUFH)DWK\	1DVVDU
7KHIXWXUHRI$UDEDUFKLWHFWXUHLQWKHDJHRIJOREDOL]DWLRQ
7KHWUDGLWLRQDODUFKLWHFWXUHLQWKH$UDEZRUOGLVFRQVLGHUHGDWUXHH[SUHVVLRQRIORFDOKHULWDJHDQGFXOWXUHDVLW
UHIOHFWHGSHRSOH¶V OLIHVW\OH DQG LQWHUDFWHGZLWKQDWXUDO HQYLURQPHQW DVZHOO DV UHOLJLRXV UHIHUHQFHV5HFHQWO\ WKH
FKDUDFWHURIVXFKDUFKLWHFWXUHKDVEHHQORVWDOWHUHGE\WKHQHZGHVLJQHOHPHQWVRIZHVWHUQDUFKLWHFWXUHZKLFKOHGWR
WKH ORVV RI ORFDO LGHQWLW\ DQG WUDQVIRUPDWLRQ RI $UDE FLW\ VN\OLQHV WR EH D ELW FORVHU WR JOREDO FDSLWDOV 7KLV
WUDQVIRUPDWLRQFDQEHH[SODLQHGLQWHUPVRIWKHIROORZLQJUHDVRQV
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x 7KHUDSLGXUEDQJURZWKDVSHRSOHOHDYHUXUDODUHDVSUHIHUULQJOLYLQJLQFDSLWDOFLWLHVZKHUHDOOVHUYLFHVDUH
DYDLODEOH7KLVSKHQRPHQRQDOWHUHGXUEDQSULQFLSOHVZLWKLQFLWLHVOHDGLQJWRWKHQHHGRIKLJKULVHEXLOGLQJV
DQGKLJKGHQVLW\KRXVLQJVWUDWHJLHV
x 7KH GRPLQDWLRQ RI QHZ GHVLJQ SDUDGLJPV FRQFHUQLQJ VXVWDLQDELOLW\ HQHUJ\ VDYLQJ DQG XVLQJ UHQHZDEOH
UHVRXUFHVDQGWKHODFNRIFRQWHPSRUDU\ORFDOVROXWLRQV6RZHVWHUQWRROVZHUHLPSRUWHGDVLWLVWRDFKLHYH
VXVWDLQDELOLW\LQWKHXQLTXHHQYLURQPHQWRIWKH$UDEZRUOG
x 7KHIDVFLQDWLRQE\ZHVWHUQFLYLOL]DWLRQZKHUH$UDEVRFLHWLHVOHIWWKHLURULJLQDOWUDGLWLRQVWRIROORZZHVWHUQ
RQHVDVDQDOOHJHGV\PERORIIUHHGRPDQGFLYLOL]DWLRQ$VZHOODVGRPLQDWLRQRIPXOWLQDWLRQDOFRUSRUDWLRQV
RYHUWKHVRFLHW\LQFOXGLQJUHVWDXUDQWVEDQNVHWF
x 7KHULVHRI,FRQLFDUFKLWHFWXUHDVDZD\IRUVKRZLQJZHDOWKDQGZHOIDUHZKHUHRLOEDVHGVWDWHVDUHFRPSHWLQJ
WRKDYHWKHKLJKHVWELJJHVWDQGPRVWOX[XULRXV(YHQWXDOO\WKHXQLTXHQHVVRIWKHVHEXLOGLQJVEHFDPHLQYDOLG
DVWKHUHDUHPDQ\³,FRQLF´EXLOGLQJVOHDGLQJWRDW\SHRIUDQGRPQHVVDQGXUEDQFKDRVZLWKLQVXFKFLWLHV
x 5HO\LQJRQLQWHUQDWLRQDOGHVLJQRIILFHVDQGIDPRXVVWDUDUFKLWHFWVWRKDYHWKHLUVLJQDWXUHRQ$UDEFLW\¶VVN\OLQH
ZKHUHWKHVHDUFKLWHFWVXVHWKHVDPHWKHPHRIGHVLJQZRUOGZLGHOHDGLQJWREXLOGLQJVZLWKQRLGHQWLW\UDWKHU
WKDQWKHDUFKLWHFW¶VRQH

$FFRUGLQJWR)DWK\	1DVVDUWKH$UDEDUFKLWHFWKDVWKUHHDSSURDFKHVWRGHDOZLWKIXWXUHSDUDGLJPVRI
DUFKLWHFWXUH
x Follow Globalization:ZKLFKPHDQVRPLWWLQJUHJLRQDOLGHQWLW\LPSRUWLQJJOREDOIRUPVDQGFRQFHSWVXWLOL]LQJ
VPDUWQHZPDWHULDOVZKLFKFDQRYHUFRPHUHJLRQDOFRQVWUDLQWV
x Follow Heritage:%\LJQRULQJWKHPDVVLYHVWUHDPRIQHZGHVLJQDQGFRQVWUXFWLRQWHFKQRORJLHVFRQWUDGLFWLQJ
QHZSDUDGLJPVRIDUFKLWHFWXUHDQGNHHSVWUDLJKWFRS\LQJIURPWKHSDVWSURGXFLQJQDwYHVXSHUILFLDOEXLOGLQJV
QRWDVHIILFLHQWDVPRGHUQRQHV
x Glocalization (Regionalism Architecture):ZKLFKPHDQVLQWHJUDWLQJDQGPL[LQJWKHRULJLQDOZLWKWKHPRGHUQ
GHYHORSLQJDQHZW\SHRIDUFKLWHFWXUHLQVSLUHGE\WKHKHULWDJHDQGXVHVLWVVXVWDLQDEOHDQGDHVWKHWLFHOHPHQWV
ZKLOHPDNHVXVHRIGLJLWDOWHFKQRORJ\LQIRUPJHQHUDWLRQFRQVWUXFWLRQDQGPDWHULDOV7KLVDUFKLWHFWXUHFDQ
UHIOHFW WKH VRFLDO DQG FXOWXUDO YDOXHV RI WKH $UDE ZRUOG ZKLOH VXVWDLQLQJ HQYLURQPHQW DQG XVHV QDWXUDO
VXUURXQGLQJVWRNHHSWKHEXLOGLQJDOLYH
&RPSXWDWLRQDOGHVLJQDVDQLQQRYDWLYHWHFKQRORJ\
&RPSXWDWLRQLVDERXWWKHH[SORUDWLRQRILQGHWHUPLQDWHYDJXHXQFOHDUDQGRIWHQLOOGHILQHGSURFHVVHVEHFDXVHRI
LWVH[SORUDWRU\QDWXUHFRPSXWDWLRQDLPVDWHPXODWLQJRUH[WHQGLQJ WKHKXPDQLQWHOOHFW ,W LVDERXW UDWLRQDOL]DWLRQ
UHDVRQLQJ ORJLF DOJRULWKP GHGXFWLRQ LQGXFWLRQ H[WUDSRODWLRQ H[SORUDWLRQ DQG HVWLPDWLRQ ,Q LWV PDQLIROG
LPSOLFDWLRQV LW LQYROYHVSUREOHPVROYLQJPHQWDOVWUXFWXUHVFRJQLWLRQVLPXODWLRQDQGUXOHEDVHGLQWHOOLJHQFH WR
QDPH D IHZ 7HU]LGLV  &RPSXWDWLRQDO GHVLJQ FDQ UHIHU WR D UDQJH RI GHVLJQ SUDFWLFHV WKDW LQFRUSRUDWH
FRPSXWDWLRQDOSURFHVVHV&RPSXWDWLRQDOSURFHVVHVDUHH[SOLFLWSDWWHUQVRIUXOHVWKDWFDQPDQLSXODWHGDWD$EHOVRQ+
6XVVPDQ 	 6XVVPDQ  ,Q VXFK FDVH WKH GHVLJQHU QHHGV WR ZULWH FRGHV ZKLFK PD\ QHHG VRPH WHFKQLFDO
H[SHULHQFHLQFRPSXWHUVFLHQFH+RZHYHUFRPSXWDWLRQDOGHVLJQLVEHWWHUUHSUHVHQWHGDVDZD\RIDSSO\LQJSURFHGXUDO
WKLQNLQJWRDGHVLJQWDVN5DWKHUWKDQSURGXFLQJVSHFLILFGHVLJQUHSUHVHQWDWLRQVWKHGHVLJQHUDXWKRUVDVHWRIUXOHVWKDW
GHILQH D V\VWHP FDSDEOH RI SURGXFLQJPDQ\ RXWFRPHV 'HVLJQV DUH SUHVHQWHG LQ DEVWUDFW WHUPV UHVXOWLQJ LQ WKH
SRWHQWLDOWRFUHDWHPXOWLSOHYDULDWLRQVWKDWVKDUHDVHWRIFRQVWUDLQWV-DFRE
4.1. Levels of design computability in architecture 
7KHFRPSXWDWLRQDOGHVLJQWRROVFDQEHXVHGRQVHYHUDOOHYHOVDFFRUGLQJWRKRZDUWLILFLDOLQWHOOLJHQFHLVLQYROYHGLQ
WKHGHVLJQSURFHVV7KHVHOHYHOVDUH
x Representational level: ,W¶VWKHOHYHOSDUWLFXODUL]HGE\WKHXVHRIWKHFRPSXWHUPDMRUO\DVDQHOHFWURQLFGUDZLQJ
WRRO7KHXVHRISRSXODU&$'VRIWZDUHDYDLODEOHWRPRVWVWXGHQWVDQGDUFKLWHFWVEXWWUHVVHVWKLVDVVHUWLRQ7KH\
DUHSUHYDOHQWO\ XVHG WRSURGXFH DQG DQQRWDWH EDVLFGUDZLQJV VXFK DV SODQV VHFWLRQV HOHYDWLRQV DQGRWKHU
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WUDGLWLRQDOUHSUHVHQWDWLRQWHFKQLTXHV2QWKLVOHYHOWKHIRUPRIWKLQNLQJLVQRWUHJDUGHGDVFRPSXWDWLRQDODV
LWVWLOOEHDUVVLPLODULWLHVWRWKHSDSHUEDVHGPDQQHURIGHVLJQLQJ.RQWLN

x Parametric level: 3DUDPHWULF OHYHOGHDOVZLWK WKH LQWHUGHSHQGHQF\EHWZHHQYDULRXVSDUWV RI WKHGHVLJQ$
SDUDPHWULFOHYHOLVFKDUDFWHUL]HGE\WKHXWLOL]DWLRQRIVXFKDJLYHQUHODWLRQVKLSRIDVDVSHFWUXPRISRVVLELOLWLHV
EHWZHHQLQSXWLQDQGRXWSXWRXWE\PHDQVRIFRQWLQXRXVYDULDWLRQDORQJWKHSDUDPHWHUVSDFH3DUD$ZHOO
NQRZQH[DPSOHRIWKLVW\SHRISDUDPHWULFYDULDWLRQLVWKHGHVLJQIRUWKH:DWHUORRWUDLQVWDWLRQLQ/RQGRQE\
1LFKRODV*ULPVKDZ,Q WKLVGHVLJQ WKHEDVLFVWUXFWXUHZDVD WKUHHSLQERZVWULQJDUFKZLWKDQDV\PPHWULF
SODFHPHQWRIWKHFHQWHUSLQGXHWRWKHJHRPHWU\RIWKHSODWIRUPVDQGLWVSDUDPHWULFSURSDJDWLRQDVDVHULHVRI
 LGHQWLFDOO\ FRQILJXUHG WUXVVHV DORQJ WKH OHQJWKRI WKH WUDLQ VKHG$PRUH FRPSOH[SDUDPHWULF LQWHUSOD\
EHWZHHQDOORIWKHYDULRXVHOHPHQWVRIWKHDUFKLWHFWXUHZDVXVHGLQWKHGHVLJQRIWKH0HUFHGHV%HQ]0XVHXP
LQ6WXWWJDUWE\816WXGLR7KHUH WKHGHILQLWLRQRI WKHJHRPHWU\RIHYHU\VLQJOHHOHPHQWRI WKHEXLOGLQJ LV
GHSHQGHQWRQWKHEDVLFOD\RXWRIWKHWUHIRLOILJXUH.RQWLN

x Algorithmic Level:$QDOJRULWKPLFOHYHORSHQVXSWKHUHODWLRQVKLSEHWZHHQLQSXWDQGRXWSXWFKDUDFWHUL]HGE\
WKHXWLOL]DWLRQRIWKHIRUPDOGHVFULSWLRQRIILWVHOIDQGLWVDSSOLFDWLRQDVDGHVLJQVWUDWHJ\2QHRIWKHILUVWEXLOW
H[DPSOHVEDVHGRQDQDOJRULWKPLFGHVLJQDSSURDFKZDVWKHSDYLOLRQIRUWKH6HUSHQWLQH*DOOHU\E\7R\R,WR
DQG&HFLO%DOPRQG7KHXVHRIDQLWHUDWLYHVXEGLYLVLRQRIDGMDFHQWVLGHVUHVXOWHGLQDGHQVHILHOGRIOLQHVWKDW
GHILQHGWKHORFDWLRQRIVWUXFWXUDOPHPEHUVDVZHOODVWKHGLVWULEXWLRQRIRSHQLQJVIRUWKHHQFORVHGFXELFVSDFH
7KHGHVLJQRI WKH1DWLRQDO6ZLPPLQJ&HQWHU LQ%HLMLQJE\37:$UFKLWHFWV LVDQRWKHUH[DPSOHRIGHVLJQ
GHYHORSPHQW EDVHG RQ DQ DOJRULWKPLF FRQVWUXFWLRQ RI WKH XQGHUO\LQJ JHRPHWULF VWUXFWXUH 7KH IRUPDO
GHVFULSWLRQ RI WKH VSDFH ILOOLQJ EHKDYLRU RI IRDP EXEEOHV DQG LWV DEVWUDFWLRQ DV:HDULH3KHODQ JHRPHWU\
HQDEOHGWKHXVHRIFRPSOH[SRO\KHGUDOFHOOVDVDFRQVWUXFWLRQV\VWHPDUDWLRQDODQGHIILFLHQWVROXWLRQWKDW
DSSHDUVWREHUDQGRP.RQWLN
4.2. Advantages of computational design in architecture 
7KHFRPSXWDWLRQDODUFKLWHFWXUHLVRIWHQIHDWXUHGZLWKVHYHUDOXQLTXHSURSHUWLHVPHULWLQJLWRYHUWUDGLWLRQDOGHVLJQ
DSSURDFKHV
x Precise:&RPSXWDWLRQVXSSRUWVKLJKOHYHOVRIQXPHULFDOSUHFLVLRQZLWKUHODWLYHO\OLWWOHHIIRUWRQWKHSDUWRIWKH
GHVLJQHU
x Visually complex:&RPSXWDWLRQDOGHVLJQVXSSRUWVWKHFUHDWLRQDQGWUDQVIRUPDWLRQRIFRPSOH[SDWWHUQVDQG
VWUXFWXUHVWKURXJKUDSLGDXWRPDWLRQDQGLWHUDWLRQZKLFKDOORZVIRUWKHFRPELQDWLRQDQGPDQLSXODWLRQRIODUJH
QXPEHUVRIVLPSOHHOHPHQWVLQDVWUXFWXUHGPDQQHU
x Generative and self-similar:&RPSXWDWLRQDOORZVWKHSURJUDPPHUWRFUHDWHDOJRULWKPVZKLFKZKHQUXQDOORZ
WKHFRPSXWHUWRDXWRQRPRXVO\SURGXFHXQLTXHDQGRIWHQXQH[SHFWHGGHVLJQV
x Parametric:&RPSXWDWLRQDOORZVXVHUVWRVSHFLI\DVHWRIGHJUHHVRIIUHHGRPDQGFRQVWUDLQWVRIDPRGHODQG
WKHQDGMXVWWKHYDOXHVRIWKHGHJUHHVRIIUHHGRPZKLOHPDLQWDLQLQJWKHFRQVWUDLQWVRIWKHRULJLQDOPRGHO
x Documentable:&RPSXWDWLRQDOO\JHQHUDWHGGHVLJQVDUHJHQHUDWHGE\DSURJUDP7KLVSURJUDPFDQEHPRGLILHG
E\RWKHUGHVLJQHUVFDQVHUYHDVDIRUPRIGRFXPHQWDWLRQRIWKHGHVLJQSURFHVV
$SSOLFDWLRQVRIFRPSXWDWLRQDOGHVLJQLQDUFKLWHFWXUH
$VSUHYLRXVO\VWDWHGFRPSXWDWLRQDOGHVLJQWRROVKDYHPDQ\XVHVLQDUFKLWHFWXUHLQFOXGLQJDOOSKDVHVRIGHVLJQ
FRQVWUXFWLRQDQGEXLOGLQJPDQDJHPHQW7KHXVHVFDQDOVRH[WHQG WRFRYHUH[LVWLQJEXLOGLQJVZKHUH'VFDQQLQJ
WHFKQRORJLHVDORQJZLWKWRSRORJ\VRIWZDUHFDQEHXVHGWRFUHDWHDKLJKO\SUHFLVHPRGHOIRUKLVWRULFDOEXLOGLQJVWKLV
H[DPSOHFDQEHVHHQLQWKHZRUNVRI%DLNERHKP	5REVRQWRVDYHWKHDUFKLWHFWXUDOKHULWDJHRI-HGGDK$V
ZHOODVWKHWULDOVRI+DPHNDVL6DPDYDWL	1DVULWRXVHDOJRULWKPVWRUHJHQHUDWHPXTUQDV,VODPLFVWDODFWLWH
$QRWKHUH[DPSOHLVWKHZRUNRIdRODNR÷OX<D]DU	8\VDOFUHDWLQJPD[VFULSWVWRJHQHUDWHSDUDPHWULF,VODPLF
VWDUSDWWHUQVIRUGHFRUDWLRQDQGIDoDGHGHVLJQ
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+RZHYHUWKHSRZHUIXOSRWHQWLDOVRIFRPSXWDWLRQFDQEHVHHQFOHDUO\LQWKHGHVLJQSURFHVVRIQHZEXLOGLQJVPDNLQJ
LW SRVVLEOH WR H[SORUH OLPLWOHVV LWHUDWLRQV RI FRPSOH[ RUJDQLF IRUPV DV ZHOO DV WR RSWLPL]H WKHLU VWUXFWXUH IRU
FRQVWUXFWLRQ 7KH FRPSXWDWLRQDO PRGHO RI VXFK GHVLJQ DOVR VXSSRUWV GLJLWDO IDEULFDWLRQ WHFKQRORJLHV LQFOXGLQJ
FRPSXWHUDLGHGPDQXIDFWXULQJ&$0DQG'SULQWLQJ%XLOGLQJPDQDJHPHQWFDQDOVRUXQFRPSXWDWLRQDOO\WKURXJK
VPDUWDXWRPDWHGFRQWUROOHUVIRUOLJKWLQJHQHUJ\+9$&DQGVHFXULW\
7DEOH$SSOLFDWLRQVRIFRPSXWDWLRQDOGHVLJQLQDUFKLWHFWXUHVRXUFHDXWKRUV
3KDVH ([DPSOHRIDSSOLFDWLRQ ([DPSOHWRROVXVHG
'RFXPHQWDWLRQ
DQGUHVWRUDWLRQ
'VFDQQLQJRIKLVWRULFDOEXLOGLQJV 'VFDQQHU&XELI\)$52
IRFXV'3RLQWFORXG
UHJLVWUDWLRQVRIWZDUH
&\FORQH
&UHDWLQJDQLQIRUPDWLRQPRGHOIRUWKHVFDQQHGEXLOGLQJ 5HYLWDUFKLWHFWXUH%,0
*OXH
$OJRULWKPLFDQDO\VLVDQGUHJHQHUDWLRQRIFHUWDLQ
EXLOGLQJFRPSRQHQWV,VODPLFSDWWHUQVPXTDUQDV
&9%VFULSWPD[VFULSW
3\WKRQ*UDVVKRSSHU
'HVLJQ %,0,QWHJUDWLRQ 5HYLW$UFKL&$'
$OJRULWKPLF)RUP)LQGLQJ *UDVVKRSSHU&3\WKRQ
3URMHFW9DVDUL'\QDPRIRU
5HYLW
3DWWHUQ*HQHUDWLRQ 6DPHDVDERYH
(QYLURQPHQWDO6LPXODWLRQV (FRWHFW*UHHQEXLOGLQJ
VWXGLR*DPELW*ULG*HQ
)OXHQW&);DQG6WDU&&0$
&RQVWUXFWLRQ 'LJLWDOIDEULFDWLRQ 'VRIWZDUHPDUNHUSRW'
SULQWHUD[LV&1&FRPSXWHU
QXPHUDOFRQWUROPDFKLQH
D[LV&1&DUP
)RUPRSWLPL]DWLRQIRUFRQVWUXFWLRQ *UDVVKRSSHU%HQWHO\
67$$'6WUXFWXUDO
6\QFKURQL]HU9L3URVWHHO
$(&2VLP%XLOGLQJ'HVLJQHU
6WUXFWXUDOVLPXODWLRQV 6DPHDVDERYH
%XLOGLQJ
PDQDJHPHQW
$XWRPDWHG/RXYHUV 'HGLFDWHGV\VWHPVDFFRUGLQJ
WRWKHGHVLJQRIORXYHUV
$XWRPDWHGHQHUJ\V\VWHPV 7KRUOX[OLJKWLQJ05,
SURSHUW\PDQDJHPHQWRSHQ
0$,17)LQFLR&006
&DVHVWXGLHV/RFDOEXLOGLQJVDGRSWLQJFRPSXWDWLRQDOGHVLJQDVDQDSSURDFKWRVXVWDLQDEOHUHJLRQDO
LGHQWLW\
$OWKRXJKWKHJHQHUDOLPSUHVVLRQRIORVLQJORFDODUFKLWHFWXUDOLGHQWLW\LQ$UDEFRQWHPSRUDU\EXLOGLQJVLWLVREYLRXV
WKDW VRPH UHJLRQDO SURMHFWV VXFFHHGHG WR XVH WHFKQRORJ\ IHDWXULQJ FRPSXWDWLRQDO GHVLJQ WR UHLQYHQW YHUQDFXODU
DUFKLWHFWXUDO FRQFHSWV DQG WHFKQLTXHV ,Q WKLV VHFWLRQ WKUHH EXLOGLQJV RI WKLV W\SH ZLOO EH VWXGLHG DQG DQDO\]HG
DFFRUGLQJWRWKUHHHYDOXDWLRQVHWVXVHRIFRPSXWDWLRQDOGHVLJQVXVWDLQDELOLW\IHDWXUHVDQGUHJLRQDOLVP7KHVHOHFWLRQ
FULWHULDZHUHJRQHDVIROORZV
x 6HOHFWHGFDVHVWXGLHVVKRXOGEHVXFFHVVIXOUROHPRGHOVIRUWKHLUDSSURDFKPRVWO\GHYHORSHGE\UHFRJQL]HGRU
UXQQHUXSDUFKLWHFWVDQGKDYHSRVLWLYHIHHGEDFNIURPDUFKLWHFWXUDOFRPPXQLWLHV
x 7KHEXLOGLQJVKRXOGEHGHYRWHGIRUWKH$UDEUHJLRQDOLGHQWLW\ZKHWKHUZDVEXLOWRQDQ$UDEVWDWHRUVHUYH
SHRSOHZLWK$UDE0XVOLPUHJLRQDOLGHQWLW\
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x 7KHVHOHFWLRQVHWVKRXOGH[SUHVVYDULHW\LQEXLOGLQJW\SHVUHOLJLRXVKRXVLQJPL[HGXVHFXOWXUDOHWF
x 7KHEXLOGLQJVKRXOGEHDFRQWHPSRUDU\H[SHULHQFHH[SUHVVLQJLPSOLFDWLRQVRIWKHODWHVWFRPSXWDWLRQDOGHVLJQ
WRROV%XLOGLQJVWKDWDUHFRQVLGHUHGDQHDUO\PLOHVWRQHRIWKLVDSSURDFKHJ$UDEZRUOGLQVWLWXWHPD\EH
H[HPSWHGIURPWKLVFRQGLWLRQ
x $GHTXDWH WHFKQLFDOGRFXPHQWHGGDWDVKRXOGEHDYDLODEOH IRU WKHEXLOGLQJ LQFOXGLQJFRQFHSWGHYHORSPHQW
IRUPILQGLQJFRPSXWDWLRQDOIUDPHZRUNDQGFRQVWUXFWLRQ
x 7KHEXLOGLQJVKRXOGH[SUHVVDVWURQJUHJLRQDOLGHQWLW\LQWHJUDWLQJWUDGLWLRQDOIRUPVDQGWHFKQLTXHVDVZHOODV
PDWFKLQJVRFLHW\QHHGV
x 6XVWDLQDELOLW\ VKRXOG EH D SULPDU\ DSSURDFK RI WKH EXLOGLQJ FRQFHSW HVSHFLDOO\ WHFKQLTXHV LQVSLUHG E\
YHUQDFXODUDUFKLWHFWXUH
x 7KH UHJLRQDO LGHQWLW\ RI WKH EXLOGLQJ VKRXOG KDYH XVHG FRPSXWDWLRQDO GHVLJQ DV DPDLQ DSSURDFK IRU WKH
ZRUNIORZLQFOXGLQJIRUPILQGLQJIDEULFDWLRQVLPXODWLRQDQGPDQDJHPHQW%XLOGLQJVWKDWXVHGFRQYHQWLRQDO
DSSURDFKHVIRUUHJLRQDODUFKLWHFWXUHDUHQRWIDYRUHG
6.1. AlBahar towers, Abu Dhabi 
$O%DKDU WRZHUV LV DPL[HG XVH RIILFH WZLQ WRZHUV RSHQHG LQ  DIWHU  \HDUV RI GHVLJQ DQG FRQVWUXFWLRQ
SURFHVVHV7KH\ZHUHGHVLJQHGE\$HGDVDUHFRJQL]HG8.EDVHGVWXGLR+RZHYHUWKHOHDGFRQFHSWGHVLJQHUIRUWKH
SURMHFWLV$EGXOPDMLG.DUDQRXKD/HEDQHVHDUFKLWHFW

)LJXUH)URPOHIWWRULJKWDWKHWZLQWRZHUVDIWHUFRQVWUXFWLRQEWKHIDoDGHVKDGLQJSDQHOGXULQJLQVWDOODWLRQF
FRPSXWDWLRQDOHQYLURQPHQWDODQDO\VLVIRUWKHGHVLJQ6RXUFH$UPVWURQJHWDO
'YLHZZLWK
DQQXDOVXQSDWK
:KP
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7DEOH)HDWXUHVRI$O%DKDUWRZHUVUHJDUGLQJFRPSXWDWLRQVXVWDLQDELOLW\DQGUHJLRQDOLVPVRXUFHDXWKRUV
&RPSXWDWLRQDOGHVLJQ 6XVWDLQDELOLW\ 5HJLRQDOLVP
5HVSRQVLYHVNLQDGDSWV
FRPSXWDWLRQDOO\DFFRUGLQJWRWKH
VXQ
VSRVLWLRQ
7KHGHVLJQFRQFHSWZDVUHILQHGE\
FRPSXWHUSURJUDPVZLWKRXW
VDFULILFLQJWKHLGHDOVRIWKHSURMHFW
)RUPDQGSDWWHUQJHQHUDWLRQZLWK
SDUDPHWULFPRGHOLQJDQG
DOJRULWKPV
7KHWRZHUIRUPLVEDVHGRQDSUH
UDWLRQDOL]HGJHRPHWULFVKDSH
WXQHGYLDSDUDPHWULFGHVLJQWRROV
WRDFKLHYHWKHRSWLPDOUDWLRRI
VXUIDFHEHWZHHQWKHZDOOVDQG
IORRU
(QYLURQPHQWDOVLPXODWLRQVVXQ
SDWKGLDJUDP
7KHDGMXVWDEOHVKDGHV
0DVKUDEL\DVKHOSUHGXFHLQWHULRU
KHDWJDLQVFDXVHGE\VXQOLJKWE\
DURXQGSHUFHQW
5HGXFHGFDUERQGLR[LGHHPLVVLRQV
E\WRQVD\HDU
$QDUUD\RIVRODUSDQHOVRQWKH
URRILVXWLOL]HGWRKHDWZDWHU
,QWHOOLJHQWIDoDGHVNLQLVLQVSLUHG
E\WKHWUDGLWLRQDO$UDELF
PDVKUDEL\DERWKVKDSHDQG
IXQFWLRQ
6.2. Abu Dhabi national federal council 
7KHQDWLRQDOIHGHUDOFRXQFLOLVDQHZEXLOGLQJSODQQHGWREHEXLOWLQ$EX'KDELWRKRVWWKHSDUOLDPHQWPHHWLQJVRI
WKHFRXQFLO7KHSURSRVHGGHVLJQZDVDSDUWRIDQLQWHUQDWLRQDOFRPSHWLWLRQLQEHWZHHQUHFRJQL]HGDUFKLWHFWV
LQFOXGLQJ1RUPDQIRVWHU7KHZLQQLQJFRQFHSWLVGHYHORSHGE\(KUOLFK$UFKLWHFWVDQG*RGZLQ$XVWHQ-RKQVRQDQ
$PHULFDQ%ULWLVKDOOLDQFH
)LJXUH)URPOHIWWRULJKWDRYHUDOOYLHZIRUWKHEXLOGLQJEWKHEXLOGLQJHQWUDQFHVKRZLQJWKH,VODPLFLQVSLUHG
DUFKHVDQGGRPHVWUXFWXUHVFWKHPDLQKDOOIHDWXULQJ,VODPLFVWDUSDWWHUQVDVVXSSRUWLQJULEV6RXUFH$UFKLZRUOG

7DEOH)HDWXUHVRI$EX'KDELIHGHUDOFRXQFLOUHJDUGLQJFRPSXWDWLRQVXVWDLQDELOLW\DQGUHJLRQDOLVPVRXUFHDXWKRUV
&RPSXWDWLRQDOGHVLJQ 6XVWDLQDELOLW\ 5HJLRQDOLVP
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)RUPJHQHUDWLRQIRU,VODPLF
SDWWHUQODWWLFHV
6KDSHH[SORUDWLRQIRUWKHGRPH
VWUXFWXUH
(QYLURQPHQWDOVLPXODWLRQV
UHJDUGLQJVKDGLQJVWUDWHJLHV
8QGHUWKHGRPHWKHPLFURFOLPDWH
LVHQKDQFHGE\HYDSRUDWLYHFRROLQJ
IURPVDOWZDWHUSRROVDQG
IRXQWDLQV
+RWZDWHULVEHLQJJHQHUDWHG
WKURXJKFRQFHDOHGWKHUPDO
FROOHFWRUVLQVWDOOHGEHQHDWKWKH
FRXUW\DUGDQGVWRUHGLQJURXQG
OHYHOWDQNV
7KLFNOLPHVWRQHH[WHULRUZDOOVDUH
XVHGWRFRYHUWKHSOLQWKDQG
RIILFHV
7KHRIILFHV¶GHHSO\VHWVPDOO
ZLQGRZRSHQLQJVDUHILWWHGZLWK
PRYHDEOHPDVKUDEL\DVFUHHQVWR
KHOSFRQWUROWKHVXQ
5RRIWRSVRODUWKHUPDOV\VWHP
&OHDUH[SUHVVLYHGHVLJQUHYLVLWLQJ
WUDGLWLRQDO,VODPLFSDWWHUQVGRPH
VWUXFWXUHVDQGSRLQWHGDUFKHV
7KHGHVLJQLQFRUSRUDWHVHTXDO
VL]HGPDOHDQGIHPDOHSUD\HU
URRPVSURPRWLQJJHQGHUHTXDOLW\
3DVVLYHHQYLURQPHQWDOPHWKRGV
HPSOR\HGORFDOEXLOGHUVIRU
YHQWLODWLRQDQGLVRODWLRQ
LQWHJUDWHGZLWKVWDWHRIWKHDUW
WHFKQRORJLHV
7KHGRPHLVDIORZHURIWKH
GHVHUWLWVVKDSHGHULYHGWKH
7ULEXOXV2PDQHQVHDGHVHUW
EORRPZLWKILYH\HOORZSHWDOVWKDW
LVWKHQDWLRQDOIORZHURIWKH8$(
6.3. American university in Cairo, the new campus 
7KLVQHZHGXFDWLRQDOFDPSXVLQQHZ&DLURZDVEXLOWWRIXOILOWKHLQFUHDVLQJQHHGVIRUWKH$PHULFDQXQLYHUVLW\LQ
&DLUR7KHSULRULW\IRUWKHGHVLJQZDVWREXLOGDVXVWDLQDEOHUHJLRQDOFDPSXVWKDWWHOOVWKHVWRU\RIWKHSODFH,QD
FRPSHWLWLRQKHOGLQDQDOOLDQFHRI$PHULFDQ(J\SWLDQILUPV6DVDNLDQG$VVRFLDWHV$EGHO+DOLP&RPPXQLW\
'HYHORSPHQW&ROODERUDWLYHZHUHFKRVHQIRUWKHSURMHFW,WZDVRSHQHGLQ
   
)LJXUH)URPOHIWWRULJKWDWKH$8&SRUWDOGHVLJQHGDIWHUWKHLFRQLFDUFKRIWKHGRZQWRZQFDPSXV3DVVLQJ
WKURXJKWKHSRUWDOYLVLWRUVHQWHUWKHPLGGOHFDPSXVZKLFKKRXVHVWKH5HVHDUFK&HQWHUDQG$GPLQLVWUDWLRQ%XLOGLQJ
WKHWKUHHDFDGHPLFVFKRROVWKH+DWHPDQG-DQHW0RVWDID&RUH$FDGHPLF&HQWHUDVZHOODVWKH$8&/LEUDU\E7KH
5HVHDUFK&HQWHUVWDQGVDGMDFHQWWRWKH$8&3RUWDORYHUORRNLQJWKHPDLQZDONZD\DQGXQLYHUVLW\JDUGHQ7KLVWKUHH
VWRU\FRPSOH[KRXVHV$8&¶VDFDGHPLFDQGUHVHDUFKFHQWHUVDQGLQVWLWXWHVF7KH$8&/LEUDU\LVDFHQWHUSLHFHERWK
IRULWVDUFKLWHFWXUDOEULOOLDQFHDQGLQQRYDWLYHIXQFWLRQDOLW\7KHODUJHPDVKUDEH\DVW\OHVWUXFWXUHRQWKHHDVWHUQIDoDGH
HOHJDQWO\OLPLWVWKHDPRXQWRIGLUHFWVXQOLJKWHQWHULQJWKHEXLOGLQJ6RXUFH(O1HPU	0RKVHQ
7DEOH)HDWXUHVRI$8&UHJDUGLQJFRPSXWDWLRQVXVWDLQDELOLW\DQGUHJLRQDOLVPVRXUFHDXWKRUV
&RPSXWDWLRQDOGHVLJQ 6XVWDLQDELOLW\ 5HJLRQDOLVP
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&RPSXWDWLRQDOGHVLJQWRROV
ZHUHSDUWLDOO\XVHGLQZDOO
VHFWLRQVGHVLJQUHJDUGLQJ
HQHUJ\UHJXODWLRQV
7KHFDPSXV¶VSXEOLF
OLJKWVDUHFRQWUROOHGE\WKH
/XWURQWLPHGOLJKWLQJV\VWHP
/RFDODEXQGDQWVDQGVWRQHZDVXVHGDOO
IURPRQHPRXQWDLQTXDUU\LQ.RP
2PERQRUWKRI$VZDQ
2SHQLQJVIURPSOD]DVDQGFRXUW\DUGV
DQGJDWHZD\VEHWZHHQEXLOGLQJVZHUH
RULHQWHGWRZDUGWKHSUHYDLOLQJQRUWKHDVW
ZLQGVDQGWKH8QLYHUVLW\*DUGHQ7KH
ZDWHUDQGJUHHQHU\FRROWKHEUHH]HDVLW
PRYHVXSWRUHSODFHWKHULVLQJZDUPHU
DLUDWWKHFHQWHURIWKHFDPSXV
$PHWHUORQJ8QLYHUVLW\*DUGHQ
$OOWUHHVDQGSODQWVDFURVVWKHFDPSXV
H[FHSWWKHGDWHSDOPVZHUHSURSDJDWHG
DQGJURZQORFDOO\
(YDSRUDWHGZDWHULVXVHGWRFRROWKH
FDPSXV
7UDGLWLRQDO$UDELF³PDVKUDEL\D
ZRRGHQZLQGRZVFUHHQVIRU
SULYDF\DQGVXQSURWHFWLRQ
0XOTDIVZLQGFDWFKHUVRQURRIV
WRFDSWXUHSUHYDLOLQJZLQGVDQG
FLUFXODWHIUHVKDLULQWREXLOGLQJV
6KXNVKD\NKDVYHQWHGGRPHVWR
UHPRYHKRWDLUDSSHDUHGLQPRGHUQ
H[SUHVVLRQDWWKHQHZFDPSXV
$OOWKHYHJHWDWLRQDUHQDWLYH
VSHFLHVJURZQQDWXUDOO\LQ(J\SW
&RQFOXVLRQV
*OREDOL]DWLRQKDVFKDQJHG WKH IDFHRI DUFKLWHFWXUH FUHDWLQJDQHZ LQWHUQDWLRQDOPRGHORIEXLOGLQJVH[SUHVVLQJ
YDOXHVRIFDSLWDOLVPFRQVXPSWLRQFXOWXUHDQG WHFKQRORJ\+RZHYHURWKHU LPSRUWDQWGHVLJQSDUDGLJPVZHUHDOVR
LQWURGXFHGWKURXJKJOREDOL]DWLRQLQFOXGLQJHQHUJ\VXVWDLQDELOLW\HQYLURQPHQWDQGUHJLRQDOLGHQWLW\6LQFHWKH¶V
PDQ\GHVLJQDQGFRQVWUXFWLRQWHFKQRORJLHVZHUHXWLOL]HGWRSURPRWHWKHYLVXDOFRPSOH[LW\RIWKHEXLOGLQJVSHHGXS
FRQVWUXFWLRQ SURFHVVHV DQG RSWLPL]H WKH EXLOGLQJV¶ HQYLURQPHQWDO SHUIRUPDQFH UHJDUGLQJ KHDW JDLQ HQHUJ\
FRQVXPSWLRQRULHQWDWLRQDQGXVHRIUHQHZDEOHHQHUJ\VRXUFHV2QHRIWKHVHSLRQHHULQJWHFKQRORJLHVLVFRPSXWDWLRQDO
GHVLJQXWLOL]LQJDUWLILFLDOLQWHOOLJHQFHDQGDOJRULWKPVWRSURPRWHEXLOGLQJIRUPVLQWRPRUHLFRQLFQRYHOVWUXFWXUHV
7KHLGHDRIFRPSXWDWLRQDOGHVLJQLWVHOILVQRWQHZLWZDVXVHGHYHQEHIRUHWKHLQYHQWLRQRIUHOLDEOHFRPSXWHUV\VWHPV
+RZHYHULWLVLQQRYDWLYHDSSOLFDWLRQVLQDUFKLWHFWXUHKDVRQO\VWDUWHGVLQFHWKHXVHRIFRPSXWHUDLGHGGHVLJQ&$'
WKHQZDVGHYHORSHGLQWRDVPDUWHUIRUPRIEXLOGLQJLQIRUPDWLRQPRGHOLQJ%,0)LQDOO\ZHDUHDSSURDFKLQJWKHHUD
RI SDUDPHWULF DQG DOJRULWKPLF DUFKLWHFWXUHV ZHUH WKH EXLOGLQJ LV QRW GHILQHG E\ LWV JHRPHWULF VKDSH EXW E\ WKH
PDWKHPDWLFDO IRUPXODV EHKLQG WKDW VKDSH7KH DSSOLFDWLRQVRI VXFK WHFKQRORJ\ LV QRW OLPLWHG WR GHVLJQ DQG IRUP
ILQGLQJLWKDVDODUJHVHWRIDSSOLFDWLRQVLQDOODVSHFWVRIDUFKLWHFWXUHLQFOXGLQJUHVWRUDWLRQIDEULFDWLRQVLPXODWLRQV
DQGEXLOGLQJPDQDJHPHQWV\VWHPV

:KHQORRNLQJDWFRQWHPSRUDU\DUFKLWHFWXUHLQWKH$UDEZRUOGHVSHFLDOO\LQWKHJXOIVWDWHV,WLVQRWLFHDEOHKRZ
PXFK WHFKQRORJ\ LQFOXGLQJFRPSXWDWLRQDOGHVLJQ LV LQYROYHG LQ WKH IRUPDWLRQRI VXFK LFRQLF VN\OLQHVRIJODVV\
RUJDQLFEXLOGLQJV+RZHYHUWKHVHVN\OLQHVKDYHQRWKLQJWRWHOODERXWWKHORFDOLGHQWLW\DQGFXOWXUHDVWKH\DUHPHUHO\
UHSOLFDWHVRI VLPLODUEXLOGLQJV IRXQG LQPRVWRIPHJDFLWLHV7KHDUFKLWHFWXUDO LGHQWLW\FULVLV LQ WKH$UDEZRUOG LV
UHDFKLQJDVHULRXVSKDVHRIVHYHULW\LQWHQWLRQDOO\LJQRULQJWKHULFKDUFKLWHFWXUDOKHULWDJHRI,VODPLFDUFKLWHFWXUHWR
IDYRUEXLOGLQJIRUPVDQGFRQFHSWVQRWPDGHIRURXUORFDOKRWHQYLURQPHQWVRUHYHQIRURXUVRFLHW\,QWKLVFDVHLWLV
DPXVWWRVKLIWWKHXUEDQYLVLRQIURP³JOREDOL]HG´WR³JORFDOL]HG´ZKHUHWHFKQRORJ\LVXVHGWRVHUYHLGHQWLW\IXQFWLRQ
DQGHQYLURQPHQWEXWQRWIRUIODXQW+RZHYHUWKHUHDUHJURZLQJH[DPSOHVRIEXLOGLQJVLQWKH$UDEZRUOGDSSO\LQJ
WKHJORFDOL]DWLRQDSSURDFKWRFUHDWHDUHOLDEOHEDODQFHEHWZHHQFRPSXWDWLRQDOGHVLJQWHFKQRORJ\VXVWDLQDELOLW\DQG
UHJLRQDOLVP 7KH WKUHH FDVH VWXGLHV VKRZQ SUHYLRXVO\ UHSUHVHQW WKUHH GLIIHUHQW PHWKRGRORJLHV IRU DSSO\LQJ VXFK
DSSURDFK7KHILUVWRQHLVWKHVXVWDLQDEOHEDVHGPHWKRGRORJ\LQ$O%DKDUWRZHUV,QWKLVFDVHWKHEXLOGLQJFRQFHSWLV
GHGLFDWHGIRUVXVWDLQDELOLW\ZKHUHFRPSXWDWLRQDOGHVLJQZDVXVHGDVDWRROWRFUHDWHDQGFRQWUROWKHVRODUUHVSRQVLYH
IDoDGHSDQHOVWKHIDFDGHVWKDWZHUHGHVLJQHGDVDQLQGLUHFWLQVSLUDWLRQRIWKH$UDELFPDVKUDEL\DEXWWKHEXLOGLQJVWLOO
ORRNVPRGHUQWHFKQRORJ\GULYHQ7KHVHFRQGPHWKRGRORJ\LVWKHFRPSXWDWLRQDOEDVHGLQWKHQDWLRQDOIHGHUDOFRXQFLO
ZKHUHFRPSXWDWLRQLVXVHGWRJHQHUDWHYHU\FRPSOH[IDoDGHJHRPHWULFSDWWHUQVDVZHOODVKXJHDUFKHGVWUXFWXUHV
ERWK EDVHG RQ WKH KHULWDJH RI ,VODPLF DUFKLWHFWXUH ,Q WKLV FDVH WKH EXLOGLQJ LV D PL[ EHWZHHQ PRGHUQLW\ DQG
YHUQDFXODULVPDVLWERUURZVGLUHFWO\IURPWKHSDVWEXWRQDPRUHVRSKLVWLFDWHGVFDOH7KHODVWPHWKRGRORJ\LVWKH
UHJLRQDOLVPEDVHGDVLQWKH$PHULFDQXQLYHUVLW\RI&DLURZKHUHWKHVLPSOHWUDGLWLRQDOIRUPVZHUHDGRSWHGDVDPDLQ
190   Ahmed Fathi et al. /  Procedia - Social and Behavioral Sciences  225 ( 2016 )  180 – 190 
FRQFHSW RI GHVLJQ DV ZHOO DV WKH YHUQDFXODU VXVWDLQDELOLW\ WHFKQLTXHV VXFK DV ZLQG FDWFKHUV PDVKUDEL\DV DQG
FRXUW\DUGV ,Q WKLV FDVH WKH FRPSXWDWLRQDO GHVLJQ UROH LVPLQLPDO DQG RQO\ VHUYHV IXQFWLRQV QRW DHVWKHWLFV 7KH
EXLOGLQJVDUHDELWFORVHUWRWUDGLWLRQDOLVPWKDQPRGHUQLW\
5HIHUHQFHV
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6WUXFWXUHDQG,QWHUSUHWDWLRQRI&RPSXWHU3URJUDPV&DPEULGJH0DVVDFKXVHWWV0,73UHVV
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